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to A, M, and N. With MS and NS as radii describe arcs cutting MO and NO 
in T and V. Join T and <S, F and S, by straight lines. Then Z OFS is obtuse 
and therefore Z OSF is < 30°. When Z SOF = 60° and Z OSF = 30°, 
OV = §OS. When Z OSF < 30°, OV < ±OS and OF + OT < OS. Hence 
SM+ SN+ SA> AO+OM+ ON and Oilf + ON + OA < LM + NL + 
LA. Since LC + CM > LM and LB + BN > LN, we have LC + CM + LB 
+ BN+ LA> OA + OB+ BN+0C + CM. Hence, LA + LB + LC> 
OA + OB+ OC. 

Also solved by C. N. Schmall, David L. MacKay, A. M. Harding and Habvy Roeser- 

CALCULUS. 

336. Proposed by eva s. maglott, Ada, Ohio. 

If a right cone stands on an ellipse, prove that its superficial area is ■= {OA + OA')(OA ■OA)'' 1 

times sin a, where O is the vertex of the cone, A and A' extremities of the major axis of the ellipse, 
and a is the semi-angle of the cone. 

Solution by Elmek Schuyler, Brooklyn, N. Y. 
The formula for the surface AA'LT is 



IT 



R _ V c? + (R - r) 2 {R? - |(E + r) VRr] . 

(See Finkel's Mathematical Solution Book, pp. 318-319). 

Here r = OA sin a, R= OA' sin a, and a = (OA' — OA) cos a. 




For brevity, put OA — K, OA' = K'. Then this formula becomes, after slight 
reduction, 



-r— • sin 2 a{Z' 2 - i(K + K') VKK'\ = ^rsin a {2K* - (K + K') V KK' 

sin a J 2 l v ' 
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The surface OA'A is the total conical surface less the ungula, that is, 

| sin a[2K" - 2K' 2 + (K + K') VKK'] = \ (K + K'){KK'f sin a. 
The problem rests upon the tedious integration of the form, 



r 



2x cos" 



j 2Rr- (R+r)x ~ 
I (R~ r)x . 



\dx. 



Also solved by A. M. Harding and P. Penalver. 

A solution of 334 was received from Elmer Schuyler, after the the forms were sent to the 
printer. 

MECHANICS. 

270. Proposed by w. J. grfjenstbeet, Burghfield, England. 

A cycloid has its base vertical. Find the line of quickest descent from the middle point of 
the base, and its approximate inclination to the horizon. 

Solution by J. Scheffer, Hagerstown, Md. 

Let AB be any straight line drawn from the middle point A of base of the cy- 
cloid, and let 6 be the angle that it makes with the horizon. The time of descent 



from A to B 



is*=-J-; 



, AB being = s. But s 2 = (nr — x) 2 + y 2 , x and y 



g sin 6 ' 

being subject to the equations of the cycloid, x = r (<£ — sin <£), y = r(l — cos $). 
Substituting, we have s 2 = r 2 [(w — <j>) + sin <j>] 2 + (1 — cos 4>) 2 . 
We have to get the minimum of s/sin d, which reduces to 

(^ + sin \j/) 2 + (1 + cos i/Q 2 
\p + sin \p ' 

after putting ir — <j> = \f/ and omitting the constant r 2 . 

A Differentiating and setting the differential coefficient equal 
to zero, we get, after some easy reductions, the transcendental 
equation yp 2 — 2 cos ^ — 2 = 0. Whence \]/ = ± 2 cos ipj2, and 

using the positive sign, we find \(/ = 85° , nearly. Then 




tan 6 = 



nr — x 



\fr + sin \f/ 
1 + cos \p 



Hence, finally, 6 = 53° 39', nearly. 

Note. It is assumed in the above solution that the line sought is the straight line of quickest 
descent. Otherwise the problem becomes much more difficult, requiring for its solution the 
calculus of variations. The Editors. 

NUMBER THEORY. 

A solution of 188 was received from Elmer Schuyler after the December issue had been 
made up. 



